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There has been a long debate over whether intra-firm trade by
transnational corporations is as responsive to exchange-rate
changes as arm’s-length trade is. The issue is largely empirical
because, in theory, the answer can go either way. The few stud-
ies that have considered this question suggest that intra-firm
trade is relatively inelastic. Unfortunately, these studies leave se-
rious doubts because they are based upon insufficient data and
do not explore industry-mix issues. This article aims at shedding
more light on these matters. Using the period 1985-1989, it ex-
amines the relative vigor and speed with which United States
exports—intra-firm and arm’s-length—responded to the dol-
lar’s sharp drop. Contrary to commonly held views, intra-firm
trade responded to the dollar’s drop as vigorously as arm’s-
length trade and even more rapidly. Accordingly, the article
concludes that transnational corporations are not an impedi-
ment to trade adjustment.

There has been a long debate in the United States over whether or not trans-
national corporations (TNCs) are an impediment to the macroeconomic ad-
justment process initiated by exchange-rate changes (Bergsten et al., 1978,
chap. 8). The central question in this debate has been: does the intra-firm
trade of TNCs respond to exchange-rate changes in the anticipated direction
and with the degree of elasticity exhibited by arm’s-length trade? In particu-
lar, when a home country’s currency depreciates, do the intra-firm exports of
its TNCs rise by as much as the country’s arm’s-length exports?
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The debate is important from a policy perspective because United
States TNCs ship over 40 per cent of their exports to their majority-owned
affiliates abroad. If aircraft manufacturers are excluded, the intra-firm figure
rises to 48 per cent (United States, Department of Commerce, 1991b, table
85, columns 6 and 14). Overall, TNCs account for nearly 80 per cent of
United States manufacturing exports (United States, Department of Com-
merce, 1991b, table 85, column 4 and United States, Department of Com-
merce and United States, Department of Labor, 1992, table 5).

The existing literature on this issue offers two diametrically opposed
views. Some economists have observed ‘‘a striking difference in the re-
sponse”” of arm’s-length and intra-firm trade to exchange-rate changes
(Goldsbrough, 1981, p. 585). But others have concluded that ‘“There is no
compelling reason to believe that they react differently’’ to such changes
(Bergsten et al., 1978, p. 285).

This article revisits the debate in light of the ‘‘natural experiment’
provided by the sudden, large depreciation of the United States dollar during
the latter half of the 1980s. The first part seeks to determine whether or not
the sharp drop in the dollar during the latter half of the 1980s elicited a trade
response from United States-based TNCs. Trade responsiveness is gauged by
looking at changes between 1985 and 1989 in the level of ‘‘United States
content’’ (a concept that is defined below) in the products sold abroad by the
foreign affiliates of United States-based TNCs. The results of this analysis
are consistent with what would be anticipated normally. During the period
1985-1989, the foreign affiliates of United States-based TNCs showed a
strong propensity to increase the United States content of the products they
manufacture and sell abroad.

Having determined that United States-based TNCs exhibited trade re-
sponsiveness in the anticipated direction, the second part of the article seeks
to compare the responsiveness of United States intra-firm and arm’s-length
exports. The analysis reveals that: (@) the distribution of industries in terms
of intra-firm exports is quite different from that in terms of arm’s-length ex-
ports; (b) if industry-mix differences are ignored, then, on an aggregate ba-
sis, intra-firm exports exhibit a less elastic response to the drop in the dollar
compared with arm’s-length exports; (¢) but if industry-mix differences are
properly accounted for, then the two types of exports—intra-firm and arm’s-
length—show virtually the same elasticity to a drop in the dollar; (d) finally,
in terms of the speed of adjustment, intra-firm exports appear to have re-
sponded faster than arm’s-length exports.



Based on these findings, the article concludes that TNCs, at least those
based in the United States, are not an impediment to the trade adjustment
process. Indeed, to respond to changes in the economic environment, both
theory and evidence offer elements which suggest that TNCs may be better
equipped to respond to changes in economic environment than firms that
trade purely at arm’s-length. This research is discussed in detail after the
main arguments on both sides of the debate are fleshed out briefly.

The debate over intra-firm trade

Nearly three decades ago, Raymond Vernon (1966, p. 198) noted that
TNCs with multiplant locations might source from low-cost facilities when it
became apparent that such facilities were cheaper net of transport costs and
tariffs. Similarly, on the basis of their modeling and research, Michael Adler
and Guy Stevens (1974, p. 673) concluded that a dollar devaluation “‘ceteris
paribus . . . increase[s] optimal MNC exports and . . . reduce[s] its equilib-
rium level of foreign production . . . in all instances . . .”".

More recently, many scholars have argued that, due to their presence
and often ready access to production capacity at home and abroad, United
States TNCs might be in a special position to respond effectively to
exchange-rate changes (Knetter, 1992, 1993; Lipsey and Kravis, 1986; Little,
1986, 1987 and Marston, 1991). Jane S. Little (1987, p. 46), who has argued
on both sides of this debate, wrote that:

*‘Firms with production and marketing facilities on both sides of an ex-
change rate possess an extra degree of flexibility in adjusting to a new
competitive situation. These multinationals can turn to existing plants
in countries where the currency is depreciating and, with comparative
ease, expand output where relative production costs are fall-
ing . . . Accordingly, intra-firm trade might be expected to adjust more
quickly to an exchange rate change than would trade between unaffili-
ated and noncooperating firms.”’

But several scholars, including Little herself, are skeptical of this view.
For instance, Gerald Helleiner (1981, p. 3) wrote that intra-firm trade *‘can
and usually do[es] take place in consequence of central commands rather
than in response to price signals . . .”’. Likewise, Little (1986, p. 46) argued
that ‘‘Because intra-firm trade is potentially ‘managed’ trade . . . the pace or
size of its adjustment’’ differs ‘‘from that of trade between unaffiliated
firms.”’ Others (Cho, 1990; Encarnation, 1992) have argued similarly.



Advancing a slightly different hypothesis, David Goldsbrough (1981,
p. 573) wrote that:

“trade flows generated by the location decisions of a firm with large
fixed investments in several countries may not respond as rapidly to
shifts in relative prices as those of an s)ndependent pro-
ducer . . . unconcerned with the effect of its actions on the profitability
of overseas affiliates.”’

Goldsbrough (1981, p. 580) suggested that, since ‘integrated plants®’ within
a TNC’s network might produce specialized outputs which “‘have fewer
close substitutes’’, the responsiveness of intra-firm trade may be further re-
tarded. In order to examine the validity of his hypothesis, he analysed intra-
firm and ‘‘conventional’’ (that is, arm’s-length) United States imports be-
tween 1962 and 1976. He found that, while exchange-rate changes worked in
the anticipated manner in his econometric regression explaining arm’s-length
imports, exchange-rate changes worked in the opposite manner in the case of
intra-firm trade. A weaker dollar, Goldsbrough found, actually led to a rise
rather than a decline in United States intra-firm imports. Consequently, he
concluded that “‘there is a striking difference in the response of conventional
and intra-firm United States imports to shifts in relative prices”” (1981,
p. 585); the latter do not seem to respond to changes in relative prices.

But the soundness of Goldsbrough’s conclusion is guestionable. Al-
though his statistical analysis purports to cover the fifteen years from 1962
through 1976, there is only one year of actual data on intra-firm imports (that
for 1966). As for the balance of the intra-firm data, Goldsbrough indicated
in an appendix to his article that these are ‘‘extrapolated ... from
the ... 1966 . .. [and] 1957"’ data (Goldsbrough, 1981, pp. 595-596).

More recently, Jane S. Little (1987) compared the growth in overall
United States manufacturing exports between 1982 and 1984 (a period dur-
ing which the dollar was appreciating) with the growth in intra-firm manu-
facturing exports over the same period. She found that, while overall exports
grew by barely 4 per cent during this period, intra-firm exports grew by 27
per cent. This led her to conclude that intra-firm exports are less sensitive to
exchange-rate changes than arm’s-length exports. But Little herself acknow]-
edged that if United States firms were setting up new affiliates abroad in re-
sponse to the high dollar of the early 1980s, this might, under certain circum-
stances or in certain industries, help explain why United States intra-firm
exports rose relatively more rapidly than arm’s-length exports. For instance,
if new (or even existing) foreign affiliates become responsible for serving the
home as well as the host markets, and if they continue to source certain in-



puts (and capital equipment) from the parent firm, this may lead to the pat-
tern observed by Little. In other words, what actually could have been a nor-
mal or above-normal degree of sensitivity to exchange-rate changes could be
mistakenly interpreted as a below-normal response.

To be sure, there are sound arguments on the other side of the debate,
too. For instance, it is unlikely that a TNC will abandon its operations in
countries that have become relatively less cost competitive as a result of
exchange-rate changes. Instead, the TNC might switch sourcing at the mar-
gin and to the extent feasible under the constraint of maintaining uncompeti-
tive plants. But in deciding whether or not to adopt this middle-of-the-road
approach, the TNC will have to factor in what might be called ‘‘unused ca-
pacity’” or “‘non-varying’’ carrying costs over and above the normal costs
that arm’s-length traders would also take into account in deciding whether or
not to switch their sourcing in response to the exchange-rate change.

Where they exist, these carrying costs (incurred for strategic and
future-oriented reasons) are likely to create a drag on the adjustment process,
since the exchange rate will have to cross a certain minimum threshold be-
fore it becomes optimal for the TNC to switch its sourcing. Obviously, the
larger these carrying costs, the larger this threshold and, in practice, this
threshold is likely to be greater for TNCs than for arm’s-length traders.

To be sure, these carrying costs and the desirability and need to incur
them will differ from industry to industry (being higher, for example, in the
automobile industry than, say, in the computer industry), and perhaps even
from host country to host country (depending on local regulations regarding
layoffs, local content, export-performance requirements etc.). But previous
studies have not addressed these issues.

Finally, there is the issue of lags. The issue of lags in trade adjustment
was developed by Helen Junz and Rudolf Rhomberg (1973) in a seminal pa-
per written over two decades ago. They suggested (1973, p. 413) a temporal
taxonomy of lags consisting of: recognition lags (the time taken to ‘‘become
aware of the changed competitive situation’’), decision lags (‘‘the time taken
for new business connections to be formed and new orders to be placed”’),
delivery lags, replacement lags (the time taken to wear out or deplete exist-
ing stocks before new orders can be placed) and production lags (the time
taken by producers to decide to switch old or add new capacity to service
foreign markets).



Some scholars have argued that adjustment lags in intra-firm trade will
be longer than those in arm’s-length trade because the goods traded in the
former are more likely to be intermediate in nature (Helleiner, 1978, p. 178).
But a priori considerations might suggest just the opposite. For instance, it is
highly likely that Junz and Rhomberg’s recognition lag is smaller for TNCs
than it is for arm’s-length traders because, ceteris paribus, a key variable in-
fluencing the sourcing decision of the TNC, the real exchange rate, can be
easily and almost costlessly observed by both foreign affiliates and parent
firms.

Hence, regardless of whether or not the managers of TNCs adjust their
transfer prices to reflect the new exchange rates, they are aware that sourcing
changes could raise overall corporate profits. In this respect, hierarchies
might bestow TNCs with important informational advantages over the com-
peting institution of markets where relative price changes have to be actually
observed before they can be acted upon.'

Similarly, Junz and Rhomberg’s decision lag might also be shorter for
TNCs, which typically have a well-established network of manufacturing af-
filiates in several countries, as might production lags: presumably, since
TNCs already operate via affiliates elsewhere, they possess better informa-
tion and experience on this front as well, and might once again be ahead of
the game vis-a-vis arm’s-length traders.

To summarize, in principle, arguments can be made on both sides of
whether or not TNCs will respond as vigorously as arm’s-length traders to a
given exchange-rate change. Whether or not they do, therefore, is an empiri-
cal question. On the issue of the speed of responsiveness, based upon the in-
formation advantages enjoyed by TNCs, it could be anticipated that intra-
firm trade responds faster to exchange-rate changes than arm’s-length trade.
Unfortunately, limited as it is, prior empirical work in this area is weak and
leaves important doubts, especially on the effects of industry-mix differences
between intra-firm and arm’s-length trade.

In an effort to move this line of research forward, the balance of this
article takes a fresh look at the evidence.

1 1t would be incorrect to leave the impression that the only information required to make
a sourcing shift decision within a TNC is the real exchange rate. To be sure, information on the
switching and other (unused capacity ‘‘carrying’”) costs will also be required.



The sourcing responses of United States transnational
corporations

When the United States dollar depreciated sharply in real terms during
the latter half of the 1980s, the foreign affiliates of United States-based
TNCs were presumably presented with an economic incentive to increase the
United States content and decrease the local content of the products they
manufactured abroad. Did they, in fact, undertake such a substitution and, if
50, to what extent? Was such a substitution greater in those countries against
whose currencies the dollar depreciated relatively more? Did the substitution
move in the opposite direction with countries (like Malaysia) against whose
currency the dollar appreciated during this period? These are the questions
that this section will address.

The analysis is conducted from the perspective of United States
majority-owned foreign affiliates (MOFAs) engaged in manufacturing. Data
availability limits the analysis to majority-owned affiliates, and substitution-
possibility considerations guide the focus on manufacturing (as opposed to
wholesaling) affiliates.

In terms of geographic scope, the analysis is limited to the operations
of United States-based TNCs in countries hosting significant shares of
United States foreign direct investment (FDI). Twenty such countries were
identified initially, but two, Brazil and Mexico, were excluded due to data
problems.? Although small in number, the eighteen remaining countries ac-
count for nearly 90 per cent of all sales made by United States manufacturing
MOFAs worldwide (United States, Department of Commerce, 1991b, table
32, column 3). Descriptions of the variables measured and the estimation
methods used, as well as a listing of the sources, are presented in box 1.

How did United States majority-owned foreign affiliates in |
Germany respond to the dollar’s drop?

The method by which the trade responsiveness of United States-based
TNCs is measured is best explained by looking at the sourcing behaviour of
United States MOFAs in a single country. Germany is an example.

2 The eighteen remaining economies are: Australia, Belgium, Canada, France, Germany,
Hong Kong, Ireland, Italy, Japan, Republic of Korea, Malaysia, Netherlands, Philippines, Sin-
gapore, Spain, Switzerland, Taiwan Province of China and United Kingdom. As mentioned in
the text, Brazil and Mexico could not be included without weakening the robustness of the
overall quantitative estimates. The primary problem was that both these countries suffered high
inflation and related dramatic exchange-rate changes during the 1980s.



Figure 1. How United States MOFAs in Germany responded to the
depreciation of the dollar between 1985 and 1989

(Millions of dollars and Deutsche marks and percentage)

Panel A

Panel B

United States exports to MOFAs in Germany
(Millions of dollars)

48%

1985 1989
(export price deflated)

United States MOFAs'
cost of goods sold® in Germany
{Millions of Deutsche marks)

1985 1989
(producer price index defiated)

Panel C

1985

Estimated United States content of products
sold by United States MOFAs in Germany
(Percentage)

31.8

A

Source: See table 1,

2 This is used as a proxy to estimate changes in “*volume’* of final product sales.




The dollar depreciated by roughly 43 per cent in real terms against the
mark between 1985 and 1989. As panel A in figure 1 shows, partially due to
this and partially due to other factors (primarily growth in German incomes),
United States exports to United States MOFAs in Germany grew by 49 per
cent in real (i.e., “‘volume’’) terms, from $1.9 billion to $2.8 billion.

Given that the bulk (85 per cent) of United States exports to United
States MOFAs is in the nature of inputs to final products manufactured
abroad (United States, Department of Commerce, 1991b, table 71, columns 1
and 2) (i.e., derived demand), the focal question is: was the 49 per cent rise
in exports merely a response to an equivalent rise in the demand for the final
products sold by United States MOFAs in Germany, or was it largely a re-
sponse to the incentive to substitute United States inputs for the now rela-
tively more expensive German inputs?

Panel B in figure 1 provides the answer. The panel shows that, between
1985 and 1989, the volume of United States MOFAs’ final product sales in
Germany grew not by 49 per cent, but by just 10 per cent. By implication, as
panel C of the figure shows, the United States content of products sold by
United States MOFAs in Germany rose relatively sharply between 1985 and
1989, going from 5 per cent to 7 per cent.” Though small in absolute terms,
the change represents a rise of over 30 per cent in the level of United States
content. Whether this response was small, normal, or large cannot, of course,
be answered in the abstract; one will need to look, as the next section does, at
how United States MOFASs in other countries responded to similar exchange-
rate changes.

How did the United States content level move in other
countries?

Table 1 summarizes the relevant information for the eighteen countries
considered, The first three columns of the table show, for each country, the
changes in the dollar’s real bilateral exchange rate, changes in the volume of
United States exports to MOFAs located in the country, and changes in the
volume of final goods sales of United States MOFAs located in the country.

3 United States content levels are measured by dividing United States exports to MOFAs
in a particular country by the total costs (net of exchange-rate translation effects) incurred by
MOFAs operating in that country. Note, both intra-firm and arm’s-length United States exports
to MOFAGs are, as they should be, included in the numerator. Using intra-firm exports alone
would be incorrect, but would not affect the estimates very much since the intra-firm portion
accounts for close to 90 per cent of the numerator. For details, see box 1, pp. 76 et seq.



Table 1. Changes in exchange rates, United States exports to MOFAs, MOFAs’ cost of goods sold and United States
content of United States manufacturing in eighteen economies, 1985-1989

(Percentage)

Source: See box 1 and table 5.




The next two columns show the United States content levels in 1985 and
1989 of United States MOFAs operating in these countries. And the last col-
umn shows the percentage change in United States content in the intervening
period.

Several comments are in order. First and most importantly, as in Ger-
many, in nine other countries the level of United States content in products
sold by United States MOFAs rose between 1985 and 1989. In another two
(Malaysia and Singapore), the dollar had appreciated vis-g-vis the domestic
currency. So, in twelve out of the eighteen countries the estimated substitu-
tion behaviour of United States TNCs was in accordance with the a priori
expectations (given the exchange-rate movements).

Three of the remaining six economies (Hong Kong, the Philippines and
Taiwan Province of China) where United States content levels fell during
this period are newly industrializing economies. Whether the sourcing be-
haviour of United States MOFAs is influenced by the cost-reducing rather
than market-seeking nature (Eden and Molot, 1992a) of United States FDI in
these newly industrializing economies is not discussed here.* But, as shown
below, in at least one of these economies (the Philippines), the mix of indus-
tries in which United States firms operated had changed substantially be-
tween 1985 and 1989.°

The overall picture that these data portray can be seen in figure 2,
which plots the changes in the United States content levels in these countries
against changes in the real exchange rate. It is clear that rising United States
content levels co-vary with falling values of the dollar. In fact, ordinary least
squares (OLS) regression analysis suggests that, ceteris paribus, over this
period, every 1 per cent drop in the United States dollar’s real exchange rate

4 Some indication of the cost-reducing intent of United States FDI in Asia (excluding Ja-
pan) is given by the fact that, in 1988, more than 60 per cent of the output of United States
MOFAs (engaged in electrical and non-electrical machinery) in that region was sold back to
the United States, while less than 20 per cent of the output was sold locally. The comparable
figures for United States MOFAs in the same industries in developed countries were 10 per
cent and 60 per cent, respectively (Vernon and Rangan, 1991, table 4-2).

5 Before proceeding, a comment about Spain is in order, since it stands out rather dra-
matically in terms of both the rise (of 429 per cent) in United States exports to United States
MOFAs, and the rise (of 299 per cent) in the level of United States content. The Bureau of
Economic Analysis—the source of the base data—indicates that the figures for Spain are
skewed by the responses of one particular TNC in 1989 (conversation with Mr. Raymond Ma-
taloni of the Bureau of Economic Analysis). But further information was not divulged due to
confidentiality reasons, and these data could not be adjusted in a meaningful manner. Spain,
therefore, is excluded from the overall quantitative analysis so that the responsiveness of
United States TNCs to exchange-rate changes is not overestimated.



Figure 2. Changes in the real exchange rate versus
changes in the United States-to-total content ratios of United States
manufacturing MOFAs for seventeen economies,” 1985-1989

(Percentage)
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Source: See table 1. A Excluding Spain.




led to a 1.25 per cent rise in the United States content level of United States
manufacturing MOFAs. This estimated elasticity coefficient of 1.25 passes
the standard -test at the 99 per cent level, and, together with a constant term,
explains half of the total variation in changes in United States content levels
between 1985 and 1989 (see box at the bottom of figure 2).

An estimate of the elasticity of substitution can be obtained by extend-
ing this analysis slightly. The elasticity of substitution measures the respon-
siveness of the ratio of United States-to-local content to relative price
changes. Mathematically,

% A (United States content/local content)
g =

% A (dollar’s real exchange rate)

which, with these data, is estimated at 1.48. This estimate is well within the
range of those reported in earlier, more conventional, studies of elasticities of
substitution in international trade (Stemn et al., 1976, p. 224; Kravis and Lip-
sey, 1974, p. 265).

Industry-mix issues and related concerns

A few important concerns need to be addressed before concluding con-
fidently that the changes in Unites States content levels seen in figure 2 were
indeed driven primarily by exchange-rate changes and not other factors.
These concerns relate to industry-mix issues. At the heart of this issue lies
the concern that the rise in United States content observed above is unrelated
to the dollar’s depreciation. This could be the case if what changed between
1985 and 1989 was not United States MOFAs’ sourcing behaviour, but the
mix of manufacturing industries in which they operated in the host countries.

Specifically, if United States FDI in a United States input-intensive in-
dustry grew disproportionately in a particular host country between 1985 and
1989, then even if none of the individual United States MOFAs in that coun-
try raised their United States content levels, the method employed above
would produce a result indicating that the United States content level in that
country had increased. While factually correct, this result would have no
connection with TNC substitution behaviour and responsiveness to
exchange-rate changes.

There are two ways to check whether the substitution effects observed
in the previous section are real. Both indicate that industry-mix changes



do not account for the rise in United States sourcing observed at the country
level. The two methods and their results are discussed below,

First, if mix changes, not substitution effects, ‘‘caused’” the United .
States content levels to rise in the countries considered above, then a
country-by-country comparison should show changes in the industry mix of
United States MOFAs in 1989 compared with 1985. But, the Pearson coeffi-
cients of correlation (displayed in table 2), suggests that, almost across the
board, industry mix in 1989 was very similar to the mix in 1985.

Of course, it is possible that in the case of Switzerland, industry-mix
changed because, as seen in table 1 (column three), it is the only country in
which United States MOFAs actually showed a rather substantial drop in the
volume of final goods’ sales. But even when the coefficient of the elasticity
of substitution is re-estimated without Switzerland, the thrust of the findings
holds firmly. The coefficient drops from 1.5 to 1.3, but the explanatory
power of the regression rises somewhat from 0.53 to 0.58.

A second and more direct method by which to check whether industry-
mix changes, rather than exchange-rate changes, account for the observed
higher United States content levels between 1985 and 1989 is to examine the
substitution effects at the industry level (instead of at the country level). As
table 3 shows, the picture at the industry level (seen by comparing the last
column in the table with the first column) is very similar to that at the coun-
try level. With the exception of United States MOFAs in the transportation-
equipment industry, MOFAs in all other industries raised their United States
content levels in response to the depreciation of the dollar.

Perhaps not surprisingly, MOFAs in commodities industries—food and
metals—exhibited a higher elasticity of substitution than those in other in-
dustries, such as chemicals, non-electrical machinery and electric and elec-
tronic equipment. While MOFAs in the latter industries responded with an
elasticity of around one, MOFAs in the food industry responded with an
elasticity of two, and those in metals with an elasticity of just under two (not
shown). And consistent with an earlier speculation, MOFAs in the automo-
bile industry seem to have responded the least to large exchange-rate
changes. In fact, what little responsiveness they showed, appears to be in the
““‘wrong’’ direction, that is, automobile MOFAs seem to have lowered rather
than raised their United States content levels between 1985 and 1989.

To be sure, the motor vehicles and parts industry qualifies as a special
case, because the bulk of United States trade and investment in this industry



Table 2. Stability of the industry mix of United States
manufacturing MOFAs in eighteen economies,
1985 and 1989

(Correlation coefficients and number of industries)

=

.
s
A

M
e

Source: United States Department of Commerce (1988 and 1991b), table 29 and ta-
ble 32,

2 Pearson correlation coefficient between the shares of various industries in the total
manufacturing sales of United States MOFASs in the country under consideration in 1985
and 1989,

b The seven manufacturing industries are food and kindred products; chemicals and
allied products; primary and fabricated metals; machinery except electrical; electric and
electronic; transportation equipment; other manufacturing.

takes place under special agreements with Canada and Mexico (see Eden and
Molot, 1992b for a recent treatment of this issue). These agreements con-
strain the adjustment possibilities of United States firms, particularly with re-
gard to switching out of local content. For instance, the United States agree-
ment with Mexico stipulates that every dollar’s worth of cars imported by
United States MOFAs in Mexico must be matched by two dollars’ worth of
exports; the corresponding ratio for parts is one to one (Hufbauer and Schott,
1993, p. 39). Canada imposes similar local content rules, essentially stipulat-




Table 3. Changes in exchange rates, United States exports to MOF As, MOFAS’ cost of goods sold
and United States content of United States manufacturing MOF As, by industry, 1985-1989

(Percentage)

Sources: Calculated based on data by the United States Department
of Commerce (1988), table 28, cois. 7 and 9; table 51, col. 1; and
(1991b), table 31, cols. 7 and 9; table 32; and table 65, col. 1. Export
prices by sector are from the United States Department of Commerce,
Bureau of Labor Statistics (1992), classified by SIC, period averages
used for 1989. Exchange rates (rf quotes) are from the International
Monetary Fund {19%1). National producer prices are those used in fa-
ble 1.

Note. Industry exchange rates and producer prices are weighted by
country shares in total sales of manufacturing MOFAs in a particujar in-
dustry in the 16 most important economies {which account for 85 per
cent of total worldwide sales). Mexico and Brazil are excluded due
to their high inflation rates. MOFAs® cost of goods sold is deflated
by the country-weighted industry-specific produecers’ price index and
by a weighted United States export price for imports from the United
States.




ing that for every car sold in Canada, a car must be made in Canada (Eden
and Molot, 1992b).°

This raises one final question: did the automobile industry unduly in-
fluence the overall picture? Could it be that United States MOFAs in Canada
did not raise their United States content levels by as much as, say, United
States MOFAs in Japan, because the former, but not the latter, are highly
concentrated (up to 47 per cent) in the automobile industry? In order to an-
swer this question, the elasticity of United States content was re-estimated
after controlling for the share of United States MOFASs in the automobile in-
dustry in each country.” The elasticity coefficient did not change either in
magnitude or in statistical significance. (The coefficient stayed at 1.25, while
the ¢-statistic dropped slightly from 4.10 to 3.95.) As anticipated, the coeffi-
cient of the automobile industry’s shares was negative, but it was small (at
—0.011) and not statistically significant (z-statistic of -0.027). The adjusted
R-squared of the new specification dropped slightly (from 0.50 to 0.46).
Thus, it seems reasonable to conclude that industry-mix changes did not
“‘cause’’ the pattern of responsiveness seen in figure 2. Exchange-rate move-
ments still appear to offer the most compelling reason for the systematic
changes observed in the sourcing behaviour of United States TNCs.

Did intra-firm exports respond less vigorously than
arm’s-length exports to changes in the exchange rate?

Having determined that the trade of United States-based TNCs re-
sponded to exchange-rate changes in the anticipated manner, the article now
examines whether or not this response was as vigorous and as quick as that
exhibited by arm’s-length trade. As before, the period of focus is the latter
half of the 1980s.

As the first two columns of table 4 show, on an unadjusted basis,
United States intra-firm manufacturing exports grew by less than overall
(i.e., arm’s-length plus intra-firm) United States manufacturing exports dur-

§ Of course, without examining whether or not these constraints were binding at the time
of the dollar depreciation, these export and other performance requirements cannot be impli-
cated in the apparent lack of responsiveness of United States MOFAs in this industry, But
given the quite large (22 per cent) drop in the value of the dollar that MOFAs in this industry
experienced, it would seem reasonable to place these institutional aspects high on the list of
possible causal factors that merit investigation.

7 This was done by including on the right hand side of the regression equation an inde-
pendent variable whose value was based on the share of automobiles in total sales of United
States MOFAs in each country.



ing the period 1985-1989. While the latter grew by 65 per cent, the former
grew only by 47 per cent.® To be sure, this 1.4 to 1 ratio of growth rates is
considerably smaller than the 7.1 to 1 ratio reported by Little (1987, p. 48)
for the period 1982-1984, but it is none the less consistent with the com-
monly held view that intra-firm trade responds rather sluggishly in compari-
son to arm’s-length trade. But as the two centre columns of table 4 show,
there is a visible difference in the mix of industries in which arm’s-length
and intra-firm trade occurs. Intra-firm trade is heavily concentrated in five
industries: chemicals and allied products, non-electrical machinery, electrical
equipment, motor vehicles and parts, and instruments and related products.
These industries account for 92 per cent of United States intra-firm exports,
but only for 70 per cent of overall United States manufacturing exports.

Given these sharp differences in industry mix, unadjusted comparisons
between growth rates in intra-firm and arm’s length exports will be mislead-
ing. To be meaningful, comparisons need to be made on an industry-by-
industry basis. When this is done, three of the five key industries show very
similar overall and intra-firm growth rates: 64 and 66 per cent in chemicals;
27 and 25 per cent in motor vehicles, and 100 and 85 per cent in instruments.
Although large differences persist in the non-electrical and electrical machin-
ery industries, only the latter shows faster growth in arm’s-length exports. In
non-electrical machinery, intra-firm exports grew much faster than arm’s-
length exports. When these two industries are lumped together under the
category of machinery, arm’s length and intra-firm growth rates converge at
57 per cent (figures not shown in the table).

It is, therefore, not surprising that, on an industry mix-adjusted basis,
there is virtually no difference between the growth in overall and intra-firm
manufacturing exports (see the last two columns of table 5). While overall
United States manufacturing exports grew by 52 per cent between 1985 and
1989, United States intra-firm manufacturing exports grew by 51 per cent
over the same period.

But how can the puzzling and vastly different overall and intra-firm ex-
port growth rates (of 46 per cent and 74 per cent) in the electrical and (of 79

8 The aircraft and parts industry is excluded from this analysis because, for reasons re-
lated to scale economies and, perhaps, national security, there is almost no intra-firm trade in
this industry. If this industry had been included in the growth rate calculation, overall United
States manufactured exports would show a growth of 65.6 per cent, while intra-firm exports
would show a growth of 47.6 per cent—figures very similar to those appearing in the main
text.



Table 4. Growth in overall United States manufacturing exports versus growth
in United States parent firms’ intra-firm exports, 1985 and 1989

(Percentage)

Source: United States export data from the United States Department of Commerce and the United States Department of Labor, February 1988 and March 1992, table 5;
and intra-firm export data from the United States Department of Commerce (1988): table 57, col. 4; and (1991b), table 85, col. 6.




Table 5. Selected data on United States parent firms’ manufacturing MOFAs
in eighteen economies, 1985 and 1989

(Billions of dollars)

///// S3 ’:t i g5 g 4.1 3 i

Source: United.States exports to MOFAs are from the United States Department of Commerce {1988), table 52, col. 3; United States Department of Commerce (1991b)
table 68, col. 3. Export prices by sector are from the United States Department of Labor (1992b), classified according to the Standard Intemnational Trade Classification, period
averages used for 1989. Industry weights used in export-price calculations are from the United States Department of Commerce (1991b), table 66. Cost of goods sold for 1989
are from the United States Department of Commerce {1991b), col. 3 in tables 32, 34, 35. Exchange rates {rf quotes) are from the International Monetary Fund (1991), Board of
Governors, Federal Reserve Bank (for Taiwan Province of China), and the United Nations (1991} {for Hong Kong). Producers’ price index weights are from the United States

Department of Labor (1990, table 29.
2 Deflated by a weighted average United States export price index for 1989 (see box 1 for details).
b Imports from the United States are deflated by a weighted average local-producer price index. Local costs are stated at 1985 exchange rates (see box 1 for details).

Provines of China.




per cent and 21 per cent) in the non-electrical machinery industries be ex-
plained? And why might the differences run in the opposite directions in
these two industries? One simple explanation is that classification, not be-
havioural differences, lies at the bottom of this puzzle. This explanation rests
on the fact that the intra-firm trade data are classified by the industry of
United States parent firms, while the overall (or ‘‘conventional’’) trade data
are classified by product.

To see how this might produce the results seen above, consider an ex-
ample (based upon a report in the New York Times). The IBM Corporation
exported over $1 billion worth of semiconductor chips to its majority-owned
affiliate in Japan in the late 1980s, early 1990s time period.9 Since IBM, the
parent firm, is in the computer industry, its intra-firm chip exports and the
growth in these exports will be accounted for in the non-electrical-machinery
industry (under ‘‘office and computing machines’’). But since the product
exported was computer chips, in the balance of payments data these $1 bil-
lion worth of intra-firm exports will be accounted for in the electrical-
machinery industry (under ‘‘electronic components’’). If IBM’s (and other
computer companies’) intra-firm chip exports from the United States to Ja-
pan and other countries had risen significantly in response to the sharp de-
preciation of the dollar vis-d-vis the yen (and/or due to a rise in demand
abroad for IBM chips during this period) then, given the way these data are
classified, the non-electrical machinery industry would show a steep rise in
intra-firm exports (but not in overall exports), while the electrical-machinery
industry would show a steep rise in overall exports (but not in intra-firm ex-
ports). And this alone could produce a pattern like the one observed above.

In fact, analysis conducted at lower levels of industry aggregation
strongly supports the hypothesis that classification differences matter, Of
course, this is not to say that there are no behavioural differences contained
in the puzzling pattern observed above. But it appears that a simple explana-
tion based upon classification differences might, in and by itself, go a long
way towards reconciling the observed differences in the growth rates of
intra-firm and arm’s-length machinery exports.

9 Keith Bradsher, *‘Japan buys too few chips, U.S. finds,”” New York Times, 3 August
1992, Business Section, p. 2. The article reports that, had IBM’s United States chip exports to
its Japanese affiliate been counted in the calculation, United States producers would have ac-
counted for an extra two percentage points of the Japanese semiconductor market of $54.6 bil-
lion, This is the basis on which it is estimated that IBM exports $1 billion worth of chips to
Japan.




Did intra-firm exports respond as quickly as arm’s-length
exports to the 1985-1989 exchange-rate change?

Based on the earlier discussion on the information advantages that
TNCs possess and given that the dollar depreciated dramatically (thus mak-
ing it more likely that switching thresholds were crossed), it could be antici-
pated that intra-firm trade actually responded faster than arm’s-length trade
to the post-1985 exchange-rate change. And, indeed, the pattern of adjust-
ment visible in the data is consistent with these expectations.

Panel A in figure 3 compares the unweighted export growth in overall
and intra-firm exports. Panel B compares growth rates that have been ad-
justed to account for industry mix differences between intra-firm exports and
all United States exports. Both panels are plotted in log space in order to
highlight better differences in growth rates.

First, it is clear that there is a three- to four-year lag (beginning in
March of 1985, when the dollar began its precipitous drop) before rapid ex-
port growth rates kick in. This multi-year lag is consistent with Junz and
Rhomberg (1973) early findings. Second, as can be seen in panel A even
when industry-mix differences are not adjusted for, intra-firm exports appear
to respond slightly faster than arm’s-length exports to the drop in the value
of the dollar. But when industry-mix differences are adjusted for, intra-firm
exports, as can be seen in panel B, show a substantially faster response than
arm’s length exports (four per cent to 0.3 per cent). Third, intra-firm exports
continued to grow more quickly than arm’s-length exports for almost three
years after the dollar began to drop.

To be sure, not much can—and should—be read into the relatively
small differences observed in growth rates.'® But there is little evidence in
these data to support the view that intra-firm exports respond to exchange-
rate changes more sluggishly than arm’s-length exports.

10 Furthermore, this comparison becomes problematic if the mix of countries for which
intra-firm exports are destined is different from that for which arm’s-length exports are des-
tined. This could mean that the two kinds of exports face different demand effects in addition
to different average exchange-rate effects, A simple comparison of export growth rates could
conflate the two effects. Examining the substitution responses of United States TNCs provides
a better methodological approach to this issue since it controls for income changes and focuses
directly on behavioural responses to relative price changes.



Figure 3. Lags in the adjustment of United States intra-firm
and overall manufacturing exports, 1985-1989

(Percentage)

Panel A: Unweighted growth In exports (plotted in log space)

Parcentage

1 ] }
1985-1986 1985-1987 1985-1988 1985-1989

Panel B: Weighted average growth in exports (weights are industry shares in intra-firm
exports)

Parcentage
100

¥
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¥
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1985-1986 1985-1987 1985-1988 1985-1989

Sources: Overall export data are from the United States Departrment of Commerce and the United
States Department of Labor (1988-1992) and intra-firm export data are from the United States Department
of Commerce (1988 and 1991b).



Conclusions

The evidence from the 1985-1989 dollar depreciation episode supports
the assertion of C. Fred Bergsten et al. (1978, p. 285), who wrote more than
fifteen years ago that:

‘“At both the microeconomic and macroeconomic levels . . . there are
strong reasons to be skeptical of the view that multinational enterprises
undermine the adjustment process. There is no compelling reason to
believe that they react differently than other firms to exchange-rate
(and other price) changes.”’

From a policy perspective, this is important because it implies that
TNCs are not an impediment to trade adjustment. Put differently, it implies
that the extent to which economic integration occurs across borders but
within firms does not affect significantly the powerful role of exchange rates
in the economy. Whether or not this proposition holds when applied to tax,
labour, environmental, and other national regulations that can shift a coun-
try’s relative competitiveness is a question on which this article can provide
only a basis for speculation.

Many important questions remain to be fleshed out. The most obvious
among them is the question of what happens in the case of home-currency
appreciation. Would the trade and sourcing responsiveness of TNCs to a sus-
tained appreciation be symmetric to that in the case of a depreciation? In
principle, the answer would appear to be a qualified yes. Indeed, to the ex-
tent that these are indicative, the trade and sourcing responses of Japanese
TNCs to the persistently strong yen of the late 1980s and early 1990s appear
to corroborate this. Bat only careful study can provide a reliable confirma-
tion. Further, are there asymmetries in the speed at which intra-firm trade re-
sponds to appreciations versus depreciations? This, too, remains to be ex-
plored."! Reasonable arguments can be made on both sides of this question,
and resort may again have to be made to empirical analysis. Also remaining
to be explored is the question of whether globalization has increased the abil-
ity of TNCs to respond more effectively to such changes.

I On the matter of relative speed, it would appear that, since shedding capacity in the
United States is relatively easy for firms, the response of intra-firm exports to dollar apprecia-
tions would be fairly quick and strong (assuming that the right kind of excess capacity exists
abroad). On the other hand, an important factor pushing against a speedy response by United
States firms to 2 high dollar (in the form of expanding foreign capacity and contracting United
States capacity) is the difficulty of shedding foreign capacity once created.
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